Marketing of medical aid schemes in Zimbabwe after the hyperinflationary period before 2008 has been a mammoth task due to the loss of trust in insurance companies, medical aid companies included. Selecting an affordable scheme that best suits a client's needs is not easy due to the wide variety of medical schemes that are available.
Introduction
As in many other developing countries, equity in access to health care has always been and still is a prominent goal of public policy in Zimbabwe. Many scholars have looked at choice of health providers [1] while this study concentrates on choice of medical schemes. In Zimbabwe there are over 30 companies licensed to operate medical aid societies after proving their commitment to paying claims in excess of 60 days to service providers [2] .
A number of reports on Zimbabwe's health care services point to the deterioration of the health system [3] . This situation is worrisome, given the knock-on effects that poor health standards are bound to have on all macroeconomic variables and on the performance of Zimbabwe's economy. A case in point is, for instance, a report by USAID Zimbabwe (October, 2009 ) in which Zimbabwe's health care system was seen to be characterised by reduced accessibility by the general population to healthcare.
Health insurance coverage is generally low in Zimbabwe. According to the Zimbabwe demographic and health survey (2006), 91% of women do not have health insurance. Of the 9% that are covered, 4% have insurance through their employer, 3% are covered under a privately covered commercial plan and the remaining 2% are covered through some other mechanism.
It should be noted that the health insurance market survives on member participation. According to [4] , the future of the health insurance market depends on policy interventions to balance supply side and demand side forces. Demand side forces would naturally involve health insurance participation, and for credible policy interventions it is important that those factors affecting participation be established.
Establishing factors influencing clients' choice of a medical scheme cannot be studied without considering some other factors that are beyond the control of either the service provider or the client.
Factors such as politics and price escalations, as indicated by [5] , are beyond the control of the provider or the client of health insurance schemes. Clients have different characteristics that make their choice of a scheme differ [6] . These differences in characteristics and expectations of the clients and types of schemes make the choice of scheme a complex area of study.
Problem Statement And Rationale
Clients have to decide on a medical scheme that they anticipate will meet their health requirements.
The choice of the scheme depends on a number of factors and their impact on finally settling for a given scheme. This choice is not an easy decision [7] . Clients differ in many different ways. They differ in terms of the resources they have, that is, financial resources and other assets that can easily be converted to money. They also differ in terms of their demographic characteristics, that is, age, health condition, sex and other aspects. Education of an individual, marital status and size of the family are influential in deciding the type of scheme to participate in.
The application of sophisticated scientific tools to investigate these behavioural influences on scheme selection is lacking. Therefore, in this paper we use multinomial logistic regression to investigate the effects of client attributes on the selection of a medical scheme. In addition, the loglinear model is used to analyse the structural associations among scheme choice, quality, and rejection. Each of these statistical models is a generalized linear model, the former using a logit link function and the latter using a logarithmic link function (see, [8] , Chap. 4).
Aims
The two related aims of this study are to (i) explore the influence of customer characteristics on choice of a health medical aid scheme, and (ii) analyze the structural associations among the features of medical aid schemes.
Data Collection
Initially, purposive sampling was used to identify individuals with medical aid plans since information is held by these members of the population. After identification of the target population, simple random sampling was used to select individual participants in the survey. A questionnaire was designed and later used to collect data from clients from different medical aid companies in Zimbabwe. Interviews were conducted and most targeted people were the formally employed, such as the teachers, police officers and other clients from the private sector. Some of the questionnaires were sent out, which clients completed and sent back to the researcher. The response rate was 88%.
Informally employed clients were also interviewed and these were found in their different variable points of operation. Questionnaires were left to be completed by these clients and were later collected. Most of the informally employed were found to be females.
Methods
With regard to the first study aim, the multinomial logistic regression is a linear regression analysis technique used when the dependent variable is discrete with more than two levels. [9] ascertained that when a dependent variable consists of several discrete categories the ordinary least squares estimator should not be used. Instead, a maximum likelihood estimator should be used. Logistic regression is used to predict the different outcomes of a categorically distributed dependent variable given a set of independent variables. In this model the discrete independent variables are sex, family size, level of education, salary level, and employment status. There are three continuous predictors used in the model as well, age, experience, and contribution. The dependent variable has three levels, namely, low, medium, and high premium schemes.
With regard to the second study aim, the loglinear model is used to analyze and interpret structural associations among a set of discrete variables. It is used here to study the structural associations among the choice of scheme, quality of scheme, and rejection history of scheme. This analysis is adjusted for the effects of family size and salary level.
The technical details of both the multinomial logistic regression model and the loglinear model are given in the Appendix.
Results: Effects Of Client Characteristics On Scheme Choice
There were 1222 employed respondents from all over Zimbabwe who participated in this research. Of these, 49.3% were males and 50.7% were females. There were many types of schemes considered from different medical companies. Instead of using all different scheme types, three categories for classifying schemes were used. These were categorised into low premium schemes (contributing < USD $30), medium premium schemes (USD $30 to $50) and high premium schemes (> USD $50). This is generally the 20% of the client's monthly salary excluding 80% contribution by the employer for the formally employed. For the informally employed, it is the total contribution from the client.
Several independent variables were considered in modelling the choice of scheme by an individual.
The characteristics considered in this study are sex, age, education, employment status, salary received, family size, monthly contribution (premium) and experience of an individual in his or her workplace.
The three schemes considered show that the most popular category was medium premium scheme (47.6%) in different medical aid companies. This was followed by high premium schemes (29.1%) and lastly low premium schemes (23.3%). In terms of gender, about the same percentage of females and males participated in the survey, 50.7% males and 49.3% females. Family size was also of interest to establish its effect on choice of scheme. It was found that 55.8% of the respondents had families of fewer than seven members.
Employment was also seen as a possible characteristic that influences choice of a medical aid scheme. In Zimbabwe, some people are self-employed (informally employed) while others are employed by the government or registered companies (formally employed), as in any other country.
In Nigeria, [10] studied factors influencing choice and satisfaction of schemes under employer-based and private schemes. Similarly, in Zimbabwe schemes can be either private or employer-based. In this study, 87.1% of the respondents used employer-based schemes while the minority 12.9% used private schemes.
Education was one of the respondents' characteristics assumed to have an effect on choice of medical aid scheme, as was also found in previous studies by [11] . There are two education categories in which the respondents could fall. Either a respondent had not gone beyond secondary education or he/she had undertaken tertiary education. In the study, 19.3% had attained education up to secondary level and 80.7% had gone through tertiary institutions. Similar to [12] study, the current research established that choice of plan was influenced by education. Clients with higher education tended to choose high premium schemes rather than low premium schemes.
Choice of a scheme is also assumed to be highly influenced by one's salary. Figure 1 below shows the three categories of income the respondents received every month for those who were formally employed. Those who were not formally employed estimated the amount they raised as income during the month.
Finally, contribution and experience of an individual were also assessed in terms of how they influence choice of a medical scheme.
The results of a multinomial logistic regression analysis of the data are now presented. First, a test for the presence of multicollinearity among the independent variables is carried out as multicollinearity can severely obscure the results of the analysis. A commonly used measure of the strength of the interrelationships among the independent variables is the Variance Inflation Factor (VIF) (indicating the inflation of the standard errors that could be caused by collinearity). If the VIF exceeds 10 then multicollinearity is indicated, [13] . In this study, the highest VIF among the independent variables is 2.66, thus signalling an absence of multicollinearity. Thus, the results of the logistic regression can be regarded as reliable.
The multinomial logistic regression model describes the overall relationship between the dependent variable and the explanatory variables. This relationship is tested at the 5% level of significance of the final model using the chi-squared test. The chi-squared analysis is a useful and relatively flexible tool for analysing categorical response variables. A p-value less than 0.05 reflects a statistically significant relationship that exists between the independent and dependent variables.
A multivariate logistic regression analysis is conducted to determine the overall relationship between:
(i) the independent variables, experience, contribution, gender, family size, employment, education, age, and salary, and (ii) the three-level dependent variable, premium scheme (low, medium, high). The p-values for both the Pearson and deviance statistics from Table 1 of the logistic regression analysis results in p < 0.001, thus showing a statistically significant relationship between the independent variables and the three-level dependent variable.
In testing the independent variables separately for a relationship with the dependent variable, the likelihood ratio test provides the results in Table 2 . It can be seen from Table 2 that experience, contribution, sex, family size, employment, education, and salary are highly statistically significant in influencing choice of a medical aid scheme. Age is found to be statistically nonsignificant in influencing choice of a medical aid scheme (P = 0.506). Table 3 provides the estimated odds of choosing either a low or medium premium scheme as compared to a high premium scheme given the characteristics of an individual. Results will be presented for each case (low versus high premium schemes and medium versus high premium schemes) separately. The results for the effect of each independent variable on the odds of a given scheme are conditional on all other predictors being fixed ("ceteris paribus").
Low versus high premium scores
Experience: the odds ratio corresponding to a one-unit increase in experience is 1.11. This implies that for a one year increase in experience the odds of having a high premium scheme (compared to a low premium scheme) go up 11%.
Contribution: the odds ratio corresponding to a one-unit increase in contribution is 1.06. This implies that for a one dollar increase in contribution the odds of having a high premium scheme (compared to a low premium scheme) go up 10.6%.
Gender: the odds that a female client selects a low premium scheme (rather than a high premium scheme) are 43.4 times that of a male client. This indicates that females are more likely to select a low premium scheme as compared to their male counterparts. As in previous research by [14, 15] , choice of a plan is dependent on the gender of the person selecting the plan.
Family Size: the odds that a respondent with a small family ( 6 members) selects a high premium scheme (rather than a low premium scheme) are 138.4 times that of a respondent with a large family (> 6 members).
Employment: the odds that a respondent who is formally employed has a high premium scheme (compared to a low premium scheme) are 206.4 times that of an informally employed client.
Education: the odds that a client who has gone beyond secondary education (tertiary) has a high premium scheme (rather than a low premium scheme) are 43.5 times that of a client who attained up to secondary education. This indicates that as one attains more education, one has higher odds of selecting a high premium scheme. This is consistent with previous research findings by [16] .
Salary: the odds that clients with salary less than $500 have a high premium scheme (rather than a low premium scheme) are 38.1 times that of clients with salary above $1000. The odds that clients with salary between $500 and $1000 have a high premium scheme (compared to a low premium scheme) does not differ significantly from that of clients with salary above $1000 (P = 0.628). That is, low salary clients tend to select high premium schemes proportionately more often than high salary clients, but medium and high salary clients tend to select high premium schemes at about the same rate.
Age: was found to be nonsignificant influencing choice of a medical scheme (p>0.05). This implies that choice of medical scheme was independent of client's age.
Medium versus high premium schemes
Experience: the odds ratio corresponding to a one-unit increase in experience is 1.106. This implies that for a one year increase in experience the odds of having a high premium scheme (compared to a medium premium scheme) go up 6%.
Contribution: the odds ratio corresponding to a one-unit increase in contribution is 1.05. This implies that for a one dollar increase in contribution the odds of having a high premium scheme (compared to a medium premium scheme) go up 5%.
Gender: the odds that a female client selects a medium premium scheme (rather than a high premium scheme) are 3.2 times that of a male client. This indicates that females are more likely to prefer a medium premium scheme as compared to their male counterparts.
Family Size: the odds that a respondent with a small family ( 6 members) has a high premium scheme (rather than a medium premium scheme) are 11.2 times that of a respondent with a large family (> 6 members).
Employment: the odds that a respondent who is formally employed has a high premium scheme (compared to a medium premium scheme) are 3.0 times that of an informally employed client.
Education: the odds that a client who has gone beyond secondary education (tertiary) has a high premium scheme (rather than a medium premium scheme) are not statistically significantly different than a client who attained up to secondary education (p = 0.245).
Salary: the odds that clients with salary less than $500 have a high premium scheme (rather than a medium premium scheme) are 4.0 times that of clients with salary above $1 000. However, the odds that clients with salary between $500 and $1,000 have a high premium scheme (rather than a medium premium scheme) are 0.4 times that of clients with salary above $1 000. Thus, interestingly, low salary clients select the high premium scheme rather than the medium premium scheme proportionately more often than high salary clients, but medium salary clients do so proportionately less often.
As a summary of the above results, the following types of clients tend to select the high premium scheme (compared to the low premium scheme):
those with increased experience those with increased contribution males those with small families those who are formally employed those with higher education those with lower salaries.
The same comparisons are seen for the comparison between high and medium premium schemes, except with respect to education and salary. The odds of selecting a high premium scheme (compared to a medium premium scheme) are about the same for the higher educated clients as for the lower educated clients. The odds that low salary clients select the high premium scheme (compared to the medium premium scheme) are four times that of high salary clients. But the odds that medium salary clients select the high premium scheme (compared to the medium premium scheme) are 0.4 times that of high salary clients. Age was nonsignificant in the choice of medical schemes. 
Exp(B) = e (B) = odds ratio corresponding to the independent variable.

Gender(F) = Females with reference to males.
Familysize(>6) = family with more than 6 members.
Employment(I)= Informally employed.
Education(>S) = beyond secondary education (Tertiary education)
Results: Analysis Of Scheme Characteristics
Three types of schemes are under study. These are low, medium, and high premium schemes. These schemes rate differently in terms of affordability, adequacy and acceptability by medical practitioners. A scheme that is of "good" quality is deemed to be affordable, adequate and acceptable to the majority of the medical practitioners. Schemes, irrespective of their type and quality, can be rejected by medical practitioners depending on other factors such as promptness of the medical company offering the scheme in paying the medical practitioner. This leads to rejection of schemes regardless of whether they are of low, medium or high premium and whether or not they are affordable, adequate or acceptable by some practitioners. Quality of schemes was grouped under affordability, adequacy and acceptability by the medical practitioners. Clients usually go for schemes with higher quality [17, 18] .
A scheme can be affordable but if it is not adequate and is frequently rejected, then it does not accomplish its purpose. Similarly, an expensive (not affordable) and rarely rejected scheme has few members belonging to it. This implies that very few people will have access to medical services. This shows that the three qualities are vital in choosing a medical scheme.
Participation rates among the scheme levels are statistically not the same (p = 0.000). There are more participants in the medium premium scheme as compared to the other two schemes. As outlined in Table 4 , in general, the medium premium scheme has 47.6% of the participants, the high premium scheme has 29.1% of the participants, and the low premium scheme has 23.3% of the participants.
This shows that there are fewer participants in the high premium scheme than in the medium premium scheme and this has an impact on access to medical services in Zimbabwe. Table 5 indicates that the quality domains are not statistically different from each other (p = 0.4724). Clients preferred the schemes without putting different emphases on the three quality characteristics. As will be shown below, the association between scheme and quality is not statistically significant (p = 0.661). This means that schemes were chosen irrespective of whether they are affordable, adequate or acceptable to medical practitioners. This could be due to what Zimbabweans went through before the dollarization era. People lost trust in medical aid companies and insurance companies, for they lost all they had saved before the dollarization of the economy in 2009. With regard to rejection, 37.1% of the schemes were rejected and 62.9% of the schemes were not rejected by medical practitioners. It is found that the rejection rate of the medium premium scheme (42.3%) is different from the low premium scheme (33.3%) and the high premium scheme (31.5%), p = 0.000 for both. The rejection rate of the low premium scheme is comparable to that of the high premium scheme (p = 0.342).
A deeper analysis of these relationships can be obtained with the loglinear model. The structural associations among scheme, quality, and rejection are analysed after adjusting for the effects of salary and family size. This leads to the loglinear model analysis of a five-way 3 × 2 × 2 × 3 x 2 contingency table. The best-fitting loglinear model is obtained through a backward elimination model selection procedure (see, e.g., [8] , Chap. 10). The best-fitting loglinear model thus obtained reveals that scheme choice is independent of quality conditional on family size, salary, and rejection.
According to the collapsibility theorem (see, e.g., [8] , Chap. 10 or [19] , Chap. 5) we may collapse over the quality variable and re-run the loglinear model analysis on the resulting 4-way marginal table. The results of this analysis reveal that:
(i) scheme choice is directly associated with rejection, and (ii) scheme choice is associated with salary, but the scheme-salary association is different for the two different family sizes.
These two structural association patterns are quantified as follows.
(i) The rejection-scheme two-way contingency table is given below in Table 6 . A comparison of the column percentages reveals that the risk of rejection is higher for the medium premium scheme than for either of the other two schemes (p = 0.0003). The rejection rate is comparable for Low and High premium schemes (p = 0.6316). This deviates from the common belief that low premium schemes are most frequently rejected and high premium schemes are less frequently rejected. This result may be due to the fact that, in Zimbabwe, rejection depends on how promptly the medical aid company pays irrespective of whether is a high or low premium scheme. A low premium scheme from a company that pays promptly can be preferred by a medical practitioner over a high premium scheme from a company that delays.
(ii) The scheme-salary two-way tables for each family size are given below in table 7.
In each 3 x 3 table given in table 7 , the association between salary and scheme is statistically significant (p < 0.001 in each case), and is negative. This is basically due to the fact that with increased salary, clients feel that they can afford to cover medical costs themselves and hence are willing to risk a lower level of coverage. In fact, the test for linear trend in each case is statistically significant (p < 0.000 in each case; Mantel-Haenszel chi-squared test for linear trend; [8] , chapter 3).
However, the linear trend component is statistically significantly stronger for small families than for large families (the observed chi-squared statistic values are 82.7 and 35.0, respectively, each based on one degree of freedom). From the column percentages it can be seen that the linear relationship is negative, i.e., generally the highest column percentage among the three schemes is for the higher salary among low premium scheme clients, medium salary among medium premium scheme clients, and low salary among the high premium scheme clients.
That is, as salary goes up, the level of premium scheme goes down. This conclusion is consistent with the logistic regression results presented above. The added information provided by the loglinear model analysis is that this linear relationship is stronger among small families than among large families.
Discussion Of Results
The research results show that, just as [20, 21, 22] also found, experience, contribution, sex, family size, employment, education and salary are significant in influencing choice of a medical aid scheme, although age was found to be statistically nonsignificant in influencing choice of a medical aid scheme. This is possibly due to the fact that clients had no trust in medical aid providers because of what had happened in Zimbabwe before the dollarization era.
If a low premium scheme is taken, more disposable income is realised but once sickness occurs, access to medical care is endangered. Most of the clients were using employer-based medical schemes compared to private medical aid schemes, which is consistent with what [23] found in employer-based schemes is that of being partially paid by the employer unlike private schemes where the whole amount is paid by the client.
Analysis shows that as clients acquire more education, as was found by [24] , a move to high premium schemes (compared to low premium schemes) is more likely. This is possibly due to the fact that clients are more informed about the schemes and understand the advantages of having high premium schemes over low premium schemes. Income was found to be significant in influencing choice of a medical aid scheme.
Surprisingly in the Zimbabwean medical aid companies, clients with low income are more likely to be in high premium schemes (compared to low premium schemes) than high income clients. Clients with medium income are more likely to be in a medium premium scheme (compared to a high premium scheme) than high income clients. These results contradict [25, 26] , whose findings show that as salary increases, the propensity to be in a higher premium scheme also increases. This is possibly due to reasons outlined above of preference of low coverage since clients are in a position to pay for their medical bills. This could also be due to the fact that clients lost money in insurance industry during the dollarization era. This discourages clients from investing more money in the industry in fear of history repeating itself.
This study shows that with increased experience or contribution, there is increased likelihood of being in a high premium scheme.
It is also established that families with few dependants or small family size prefer high premium schemes, this is in line with what [27] found in their research that large family sizes find affordability of full insurance a burden. This is influenced by the fact that small families have low expenditure and have extra income to invest in health. Unlike in large families, where more money is spent on other necessities like education, food and accommodation, this reduces their capacity to put more money into medical aid coverage.
In general, males prefer high premium schemes more than females. Women's investment in medical schemes, as also established by [28] in Zambia, is minimal. This may be due to the females relying on their husbands' medical schemes. If the husband has a scheme, a woman becoming well insured will be unlikely and hence they go for cheaper schemes to allow more income for other provisions for the family. This is in agreement with what [20] found out in Nigeria: women are less likely to participate in insurance.
Surprisingly, age was found to be nonsignificant in influencing choice of a medical aid scheme (pvalue = 0.506). The initial assumption was that as people grow older, more ailments are likely and hence older people are more likely to choose high premium schemes, which are more adequate and better accepted, than young people. The reason for such a result could be, as people say, experience is the best teacher. Most Zimbabweans lost a lot of money in insurance during the hyperinflationary era. The trust in insurance companies had declined and hence the choice of a medical aid scheme did not vary according to age.
Further analysis focused on the association among the three discrete variables rejection, quality, and scheme after adjusting for family size and salary.
There is a statistically significant direct association between scheme type and rejection. The rejection rates among scheme levels are not comparable for the three schemes. The rejection rate is significantly higher for the medium premium scheme than for the low or high premium schemes (the latter two do not differ significantly). The rejection is high in medium premium schemes because clients have a belief of accessing better healthcare facilities for an extra charge, while the scheme does not cover these more expensive services. Because the medium premium scheme is the most popular (almost half of participants fall into this scheme), this has an implication for the inability to access healthcare even though you have a will to participate in health insurance, just as [29] found in Kenya.
There is a statistically significant association between quality and rejection (p < 0.000; data not shown). Research findings show that the rejection rate is comparable for adequate and acceptable quality characteristics (p-value = 0.721), but it is significantly higher for the affordable quality characteristic. Rejection is high among affordable schemes due to the fact that there is low premium paid towards these schemes. In previous research, [30] found that coverage with basic health insurance declined steeply with the premium contribution at low contribution levels. This means medical practitioners are reluctant to take such schemes for they will not cover the charges made by doctors. On the other hand, adequate and acceptable schemes are generally high in terms of premium. This implies that a scheme that is adequate and acceptable is likely to be more expensive than the affordable scheme. This means medical practitioners are more likely to accept the scheme as compared to just an affordable scheme. As stated by [31] , quality of medical schemes from the clients' perspective is becoming increasingly more important in recent research as it has an implication on accessing health services.
Conclusion And Recommendations
Most of the factors analysed in this study were found to be significant in influencing choice of a medical aid scheme in Zimbabwe. Age was the only characteristic of clients that was statistically nonsignificant in influencing choice of a medical aid scheme. Generally, as education, contribution and experience increases, the inclination for higher premium schemes (compared to a low premium scheme) also increases. Small families are more likely to take high premium schemes as compared to families of more than six members. As salary increased, the inclination for high premium schemes decreased and this was more pronounced in small families than in large families.
Most of the clients in Zimbabwe are on employer-based schemes as compared to private schemes and males prefer high premium schemes more than their female counterparts. In terms of scheme characteristics, it was noted that scheme and quality are conditionally independent of each other while rejection was dependent on scheme type and quality of the scheme. Rejection was greater in medium premium schemes than in low and high premium schemes.
It is recommended that when approaching clients to advertise the medical schemes, characteristics of clients should be understood. Subdividing the population or clients into homogeneous sections could help improve the uptake of medical schemes.
In terms of rejection rate, clients should choose a low or high premium scheme where the rejection rate is 32%, instead of the medium premium scheme where the rejection rate is 42%. Choosing a plan that has a lower rejection rate increases clients' access to health care. Figure 1 Income categories of formally employed respondents
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